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SECTION 1 
SUMMARY 


1. INTRODUCTION 

This document contains the procedure and the test results of the Advanced Microwave Sounding Unit-A 
(AMSU-A) Electromagnetic Interference (EMI), Electromagnetic Susceptibility, and Electromagnetic 
Compatibility (EMC) qualification test for the Meteorological Satellite (METSAT) and the Meteorological 
Operation Platform (METOP) projects, assembly number 1331720-2, serial number 105. The test was 
conducted in accordance with the approved EMI/EMC Test Plan/Procedure, Specification number AE- 
26151/5D, dated 22 Sep 1998. 

Aerojet intends that the presentation and submittal of this document, prepared in accordance with the 
objectives established by the aforementioned Test Plan/Procedure, document number AE-26151/5D, will 
satisfy the data requirement with respect to the AMSU-A instrument operational compliance to the 
EMI/EMC test requirement. 

Testing of the AMSU-A instrument has been completed and all the requirements per Unique Interface 
Specification for the AMSU-A1, IS-26 17547, and AMSU-A1 Instrument Interface Document, MO-IC- 
MMT-Al-0001, were met without exception. This document provides the test result data that supports 
this conclusion. 

1.1 Purpose 

The purpose of this test report is to describe each of the tests performed and to present the backup data 
collected to verify that the design objectives and specified requirements were evaluated and achieved. 

1.2 Scope 

This document describes the EMI/EMC test performed by Aerojet and it is presented in the following 
manner: Section. 1 contains introductory material and a brief summary of the test results. Section 2 
contains more detailed descriptions of the test plan, test procedure, and test results for each type of 
EMI/EMC test conducted. Section 3 contains supplementary information that includes test data sheets, 
plots, and calculations collected during the qualification testing. 

1.3 Summary of test results 

1.3.1 Conducted emissions, per test method CE01, 30 Hz to 20 kHz (METOP) 

The AMSU-A1 instrument meets the METOP requirements of test method CE01 in the common and 
differential modes of testing the power lines, without exception. 

1.3.2 Conducted emissions, per test method CE03, 20 kHz to 50 MHz (METSAT & METOP) 

The AMSU-A1 instrument meets the METSAT and METOP requirements of test method CE03 when the 
power lines are tested in the differential mode. The instrument also meets the METOP requirement 
when the power lines are tested in the common mode. In the differential mode, the conducted emissions 
are below the limit by 4 to 30 dB. In the common mode, all the prominent emissions approximate the 
limit by 11 to 17 dB. 
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1.3.3 Radiated emissions, per test method RE02, 14 kHz to 18 GHz (METSAT & METOP) 

The AMSU-A1 instrument meets the METSAT requirements of test method RE02. There were some 
emissions at 13.7 and 15 MHz that approximated the limit. These emissions were reduced by carefully 
shielding the cables to the instrument. The METOP limit is 19 dB above the highest recorded emissions. 
The special frequencies met the requirements without any exception. 

1.3 .4 Radiated emission, per test method RE04, magnetic static field, one meter from the wall 
of the instrument (METSAT) 

The AMSU-A1 instrument meets the METSAT static field, magnetic field requirement performed per 
test method RE04, without exception. 

1.3.5 Conducted susceptibility, per test method CS01/CS02, 30 Hz to 150 kHz (METSAT) 

The AMSU-A1 instrument meets the METSAT requirements of test methods CS01/CS02. This test 
consisted of applying the test signal on each of the power lines throughout the frequency range of 30 Hz 
to 150 kHz, differential mode. 

1.3.6 Conducted susceptibility, per test method CS02, 100 kH z to 50 MHz (METOP) 

The AMSU-A1 instr um ent meets the METOP requirement of test method CS02, common mode. This 
test consisted of applying the test signal on the return at the power lines via the Line Stabilization 
Network (LISN), throughout the frequency range of 100 kHz to 50 MHz. 

1.3.7 Conducted susceptibility, per test method CS06, transient spike (METSAT & METOP) 

The AMSU-A1 instrument meets the METSAT and METOP requirement of test method CS06, without 
exception. 

1.3.8 Radiated susceptibility, per test method RS03, electric field 14 kHz to 18 GHz (METSAT 
& METOP) 

The AMSU-A1 instrument meets the METSAT and METOP requirement of test method RS03, without 
exception. 

1.4 Tests performed 

The AMSU-A1 instrument was subjected to the EMI/EMC tests on the power lines under the normal 
voltage conditions, i.e., all tests were performed with the instrument powered with 28 Vdc. All the tests 
indicated in Table I were performed and the results compared to the appropriate project requirement. 
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Table I EMI/EMC Test Performance Matrix 
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X Test performed on powerline. 

T Test performed together with high side and return. 


1.5 Susceptibility monitors 

The monitors shown in Table II will be observed and their output recorded during the performance of the 
susceptibility testing: 


Table II Monitors for Susceptibility Test 



Line/Item 

Monitor 

Conducted 

CS01 , CS02, and CS06 

+29V main power, Quiet Bus 

Data output all channels 

+29V Noisy Power Bus 

Antenna Position 

Radiated 

RS03 

AMSU-A enclosure 

Data output all channels 


1.6 Pass/Fail criteria 

The pass/fail criteria for the conducted and radiated emissions test was determined by inspection of the 
recorded emissions levels when compared to the specifications limits. All emissions shall be on or below 
the specification limits. When narrowband emissions exceed the broadband limits or transient spikes 
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exceed the narrowband or broadband limits, the specific emission shall be identified and exempted from 
these criteria. 

An STE EMI data collection program has been developed and is included in the bonded test software of 
the STE. Operation of the system and the EMI data collection program will be coordinated with 
operation of the EMI susceptibility signal sweeps. 

The EMI data collected will provide about a five scan period at the beginning and end of each data 
collection period, which will allow comparison of each channers normal radiometric response with and 
without the interference present. The data will be presented in the form of noise distribution plots for 
each of the radiometric channels and as a summary report for all channels. These data shall be reviewed 
as follows: 

a. Review the summary data and identify channels with alarm counts greater than ten or 
channels that have sigma values that are a factor of two greater than observed in 
baseline checks made periodically during the test. 

b. Examine the noise distribution plots for channels identified in (a), and look for 
disruptions during the period when the EMI signal sweep was made. If an EMI 
disruption results in a peak-to-peak increase in channel noise that is less than twice the 
normal level, then it is acceptable (pass); if the disruption creates a level shift in the 
noise data that is equal to or less than the normal noise level, then it is acceptable (pass). 

c. Examine all remaining plots for disruptions and identify and file the data. 

d. If any channel fails, additional sweeps will be made over a reduced frequency range and 
at reduced amplitudes as necessary to determine the threshold of the susceptibility. 

The test will continue to establish an overall assessment of the behavior. On the Test Data Sheets, the 
EQUIPMENT LIMIT (EL) column will be checked when the test equipment cannot deliver the required 
level. Since the test equipment meets the power requirements of MIL-STD-461 and the AMSU-A 
instrument is not susceptible to the output of the signal source, a check on this column indicates the unit 
passed the test requirement. A check in the SPECIFICATION LIMIT (SL) column indicates the AMSU- 
A instrument met the requirements. 


Report 11411 
26 February 1999 


SECTION 2 

TEST CONDUCT/RESULTS 


2. TEST CONDUCT/RESULTS 

2.1 Conducted emissions (CE01) test (METOP) 

2.1.1 Purpose of test 

This test was conducted to demonstrate that the electromagnetic interference currents in the power lines 

do not exceed the limits in Figures 1 and 2, throughout the frequency range 30 Hz to 20 kHz. 

2.1.2 Date test started 

The test began on 15 December 1998. 

2.1.3 Date test completion 

The test was completed on 15 December 1998. 

2.1.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1. Connect the current probe to one of the power lines of the Main Power Bus listed in para. 
3. 4.4.2 (AE-26151/5D) and as depicted in Figure 5 (also in AE-26151/5D), between the 
feedthrough capacitor and the AMSU-A equipment. 

2. Verify that the measuring equipment is programmed to measure between 20 Hz and 20 
kHz. If necessary, program the signal analyzer for multi-scan and compare the 
measurement to the single scan. Capture the highest level possible in each range. 

3. Turn ON the Main Power switch on the STE front power panel and turn ON the Main, 
Pulse, Analog, and Interface switches. 

4. Adjust the Main, Pulse and Analog power supply voltage levels on the STE to +28.0 V. 
Adjust the Interface power supply to +10 V. 

5. Using STE command “[9] SCANNER Al-1 POWER” or “[10] SCANNER Al-2 POWER”, 
turn on the scanner power (the state of the command should change from OFF to ON). 

6. Enter the appropriate STE command for the “ANTENNA FULL SCAN MODE.” Verify 
that the command was received by observing that the state of that command has changed 
from NO to YES, and the instrument is scanning in full scan mode. 

7. Allow the instrument to scan for 30 minutes so that all the temperature and power 
parameters have stabilized (the instrument must remain in full scan mode during the 
conducted emissions tests). 
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8. Make an X-Y plot. All narrowband measured data should be below the limit shown in 
Figures 3 and 4 (AE-26151/5D). If any emissions exceed or near the limit, scan the 
frequency range that exhibits the over-the-limit levels, reduce the frequency span, reduce 
the measuring bandwidth to 5 or 500 Hz, and photograph the CRT presentation or make 
an X-Y plot. 

9. Connect the current probe to the return power line of the Main Power Bus between the 
feedthrough capacitor and the AMSU-A instrument. 

10. Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated 
by the AMSU-A instrument and compare them to the METOP requirement. 

11. Connect the current probe to the Pulsed Load Bus power line between the feedthrough 
capacitor and the AMSU-A instrument. 

12. Repeat steps 2 and 8 for the Pulsed Load Bus power line. Record all conducted emissions 
generated by the AMSU-A instrument. 

13. Connect the current probe to the return power line between the feedthrough capacitor 
and the AMSU-A instrument, 

14. Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated 
by the AMSU-A instrument. 

15. Connect the current probe to the Analog Telemetry Bus power line between the 
feedthrough capacitor and the AMSU-A instrument. 

16. Repeat steps 2 and 8 for the Analog Telemetry Bus power line. Record all conducted 
emissions generated by the AMSU-A instrument. 

17. Connect the current probe to the return power line between the feedthrough capacitor 
and the AMSU-A instrument. 

18. Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated 
by the AMSU-A instrument. 

19. Connect the current probe to the +10 V Interface Bus power line between the 
feedthrough capacitor and the AMSU-A instrument. 

20. Repeat steps 2 and 8 for the +10 V Interface Bus power line. Record all conducted 
emissions generated by the AMSU-A instrument. 

21. Connect the current probe to the return power line between the feedthrough capacitor 
and the AMSU-A instrument. 

22. Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated 
by the AMSU-A instrument. 

23. Connect the current probe to the Safety Heater Bus power line between the feedthrough 
capacitor and the AMSU-A instrument. 

24. Repeat steps 2 and 8 for the Safety Heater Bus power line. Record all conducted 
emissions generated by the AMSU-A instrument. 
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25. 

26. 
27. 


28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 


40. 


Connect the current probe to the return power line between the feedthrough capacitor 
and the AMSU-A instrument. 

Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated 
by the AMSU-A instrument. 

With the instrument powered OFF, replace the feedthrough capacitors with the Line 
Stabilization Impedance Network (LISN), shown in Figure 3, on the Main Power Bus 
power lines. 

Connect the current probe to the Main Power Bus high side and return power lines 
between the LISN and the AMSU-A instr um ent. 

Repeat steps 2 and 8 for the Main Power Bus common mode measurements. Record all 
conducted emissions generated by the AMSU-A instrument. 

With the instrument powered OFF, locate the LISN on the Pulse Load Bus power lines. 

Connect the current probe to the Pulse Load Bus high side and return power lines 
between the LISN and the AMSU-A instrument. 

Repeat steps 2 and 8 for the Pulsed Load Bus common mode measurements. Record all 
conducted emissions generated by the AMSU-A instrument. 

With the instrument powered OFF, locate the LISN on the Analog Telemetry Bus power 
lines. 

Connect the current probe to the Analog Telemetry Bus high side and return power lines 
between the LISN and the AMSU-A instrument. 

Repeat steps 2 and 8 for the Analog Telemetry Bus common mode measurements. 
Record all conducted emissions generated by the AMSU-A instrument. 

With the instrument powered OFF, locate the LISN on the +10 V Interface Bus power 
lines. 

Connect the current probe to the +10 V Interface Bus high side and return power lines 
between the LISN and the AMSU-A instrument. 

Repeat steps 2 and 8 for the +10 V Interface Bus common mode measurements. Record 
all conducted emissions generated by the AMSU-A instrument. 

Command the instrument scanner OFF and turn off the Main Power switch on the STE 
by entering the STE command “[9] SCANNER Al-1 POWER” or “[10] SCANNER Al-2 
POWER”, as applicable. The state of the command should change from ON to OFF. 

NOTE 

Command “[9] SCANNER A2 POWER” is for AMSU-A2. 

Commands “[9] SCANNER Al-I POWER” and “[10] SCANNER 
Al-2 POWER” are for AMSU-A1. 

Turn off the main power switch on the STE front panel. 
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2.1.5 Test comment 

This test was conducted in accordance with the above test plan, with no exceptions. 

2.1.6 Test results 

The measured conducted emission levels were below the limits of test method CE01 throughout the 
frequency range of 30 Hz to 20 kHz in the differential and common mode test configuration. In the 
differential mode, the Pulsed Load Bus power lines exhibited the highest emissions. The measured 
levels were 3 dB below the METSAT limit at the highest point, i.e., 60 Hz. In the common mode, the 
Pulsed Load Bus power lines were 11 dB below the METOP limit at 18.35 kHz. All the other power lines 
produced emissions from 4 to greater than 60 dB below the appropriate limit. 

The AMSU-A instrument meets the METSAT and METOP requirements of test method CE01, without 
exception. See Plots 1 through 10 for the differential mode test data, and Plots 11 through 14 for the 
common mode test data in Section 3, Test Data Sheet 1. 

2.2 Conducted emissions (CE03) test (METSAT & METOP) 

2.2.1 Purpose of test 

This test was conducted to demonstrate that the electromagnetic interference currents in the power lines 
do not exceed the limits in Figures 1, 2, and 4, throughout the frequency range of 20 kHz to 50 MHz. 
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2.2.2 Date test started 

The test began on 15 December 1998. 


2.2.3 Date test completion 

The test was completed on 15 December 1998. 

2.2.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1. Using the configuration depicted in Figure 5 (AE-26151/5D), place the current probe 
(91550-1) on one of the power lines listed in para. 3.4.4.2 (AE-26151/5D). 

2. Verify that the measuring equipment is programmed to measure between 20 kHz and 50 
MHz. 

3. Using the spectrum analyzer system (HP 8566B), automatically scan all narrowband 
data from 20 kHz to 50 MHz. Plot the CRT presentation. 

4. All measured data should be below the limit shown in Figures 1, 2, and 4 (AE-26151/5D). 
If any emissions are observed to exceed or near the limit line, reduce the measuring 
bandwidth to 500 Hz, 5 kHz, or 50 kHz, and command the computer to print the 
measured level of the signal. 

5. Repeat steps 1 through 4 on the power lines listed in para. 3. 4. 4. 2 and repeat the steps 3 
through 26 of test method CE01 for differential mode tests. 

6. Repeat steps 27 through 38 of test method CE01 for common mode tests. 

7. If any narrowband signal exceeds the limits, perform an ambient test and determine the 
source of the emanation. 

8. Affix all plots, photos, calculations, and related information to TDS 1. 

2.2.5 Test results 

All the measured conducted emissions were below the limits of the test method CE03 throughout the 
frequency range of 20 kHz to 50 MHz in the differential and common mode test configuration. In the 
differential mode, the highest emission recorded was 4 dB below the METSAT limit. This occurred in 
the Pulsed Load Bus at 208 kHz, and on the Pulsed Load Bus return at 208 kHz. All other peak noise 
emissions are between 0 to 30 dB below the METSAT limit. When the differential mode emissions are 
compared to the METOP limit, the highest emission was recorded on the Safety Heater Bus high side 
return. The emission is 15 dB below the METOP limit at 520 kHz. All other peak noise emissions are 
between 30 to 38 dB below the METOP limit. 

In the common mode, all the peak emissions are between 11 to 17 dB below the METOP common mode 
limit. See Plots 15 through 24 for the differential mode test data, and Plots 25 through 28 for the 
common mode test data in Section 3, Test Data Sheet 1. 
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2.3 Radiated emissions (RE02) test (METSAT & METOP) 

2.3.1 Purpose of test 

The test was conducted to demonstrate that the radiated magnetic fields from the test sample and 

associated cables do not exceed the limits in Figures 5, 6, and 7. In addition, the radiated emissions at 

the special frequencies in Table III and IV shall be below the sensitivity indicated in the appropriate 

frequency. 

2.3.2 Date test started 

The test began on 15 December 1998. A partial retest began on 22 December 1998. 

2.3.3 Date test completion 

The test was completed on 16 December 1998. The partial retest was completed on 22 December 1998. 

2.3.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1. Connect the antenna to the proper receiver/amplifier port. Verify that the AMSU-A is 
operating in the IN ORBIT. 

2. Allow the EMC test equipment to warm up for a minimum of 10 minutes. 

3. Program the spectrum analyzer system (HP 8566B) to automatically scan and plot all 
narrowband data from 14 kHz to 1 GHz, switching the appropriate antenna/amplifier 
throughout the frequency range. 

4. All data shall be below the limits shown in Figures 6 and 8 (AE-26151/5D). If any 
emissions are observed to exceed the limit line, command the computer to print the 
measured levels. 

5. Request of the computer all broadband data from 14 kHz to 1 GHz. Plot the CRT 
presentation with limits. 

6. All data shall be below the limits shown on Figure 7 (AE-26151/5D). If any emissions are 
observed to exceed the limit line, command the computer to print the measured levels. 

7. If any signals, narrowband or broadband, exceed the limits, perform an ambient test and 
determine the source of the emanations. Reduce or eliminate the source, if external to 
the AMSU-A instrument, and repeat the test. 

8. Set up the horn antenna (RGA-180) one meter from the point of maximum radiation. 

9. Self-calibrate the signal analyzer (HP 71210C). 

10. Sweep throughout the frequency range of 1 to 18 GHz in a minimum of three ranges, 
recording the observed narrowband emission levels. Plot emissions detected throughout 
each frequency range. 

11. All data shall be below the limits shown on Figures 6 and 8 (AE-26151/5D); if not, 
perform step 7. 
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12. Affix all plots, photos, calculations, and related information to TDS 2. 

13. After disconnecting the horn antenna, set the signal analyzer (HP 7 12 IOC) to one of the 
four frequencies listed in 3.4.6 (AE-26151/5D) with the appropriate frequency span. 

14. Activate the series preamplifier (HP 70620) and reduce the test equipment bandwidth to 
10 kHz or less. 

15. Program the signal analyzer (HP 7 12 IOC) for noise averaging to a minimum of eight 
times. Verify that the sensitivity noise level is below the required level. 

16. Connect the antenna to the signal analyzer amplifier input. 

17. The measurement should be within the ambient level, and no narrowband frequencies 
should be detected at the specified frequency above the sensitivity level specified in 3.4.6 
(AE-26151/5D). Plot the screen presentation. 

18. Repeat steps 13 through 17 while performing a measurement on the remaining 
frequencies. 

19. Record the information regarding the test on TDS 2 and attach all plots, photos, 
calculations, and other related information. 

20. Repeat steps 13 through 17 while performing measurements on the frequencies depicted 
on Table III (AE-26151/5D). 

21. Repeat step 19. 

2.3.5 Test comment 

This test was conducted in accordance to the above test plan, with no exceptions. 

2.3.6 Test results 

The AMSU-A1 instrument met all the electric field radiation requirements for the METSAT and the 
METOP specifications without exception. The AMSU-A1 instrument exhibited a narrowband signal 
emission at 15.0 MHz that approximated the limit. The emission is attributed to the STE cables that 
penetrate the shielded enclosure. In order to reduce the room emission due to the twenty foot cable 
inside the room, the shields had to be grounded to the ground plane. The broadband emissions were 30 
dB or better below the limit. See Plots 101 through 106, Test Data Sheet 2. 

The AMSU-A1 instrument meets the low level emissions requirements for the special frequencies related 
to the SARR, SARP, and DCS receiver channels. All the recorded emissions were below the required 
limit. Measurements were performed with the antenna positioned in two polarities, i.e., vertical and 
horizontal polarization. The data related to the frequencies depicted in Table IV are presented in Plots 
110 through 161 of Test Data Sheet 2. 

The METSAT special frequencies depicted on Table III meet the sensitivity requirements without 
exception. There were no emissions detected within the bandwidth of each of the special frequencies. 
Measurements were performed with the antenna positioned in two polarities. The data related to the 
frequencies of Table III are presented in Plots 162 through 187 of Test Data Sheet 2. 

The METOP special frequencies depicted on the table inside Figure 7 meet the sensitivity requirement 
without exception. There was only one emission detected at 495.3 MHz that was 14.8 dB below the 
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sensitivity limit. Measurements were performed with the antenna positioned in two polarities. The data 
related to the frequencies listed on Figure 7 are presented in Plots 188 through 199 of Test Data Sheet 2. 

The AMSU-A1 instrument meets all the electric field radiation requirements of METSAT and METOP in 
the frequency range of 1 to 18 GHz without exceptions. No narrowband emissions were detected 
throughout the measured frequency range. Measurements were performed with the antenna positioned 
m two polarities. The data related to this frequency range are presented in Plots 200 through 211 of Test 
Data Sheet 2. 

2.4 Radiated emission (RE04) test 

2.4.1 Purpose of test 

This test was conducted to demonstrate that the radiated magnetic fields from the test sample and 
associated cables do not exceed the limit of one milligauss at a distance of one meter from the lateral wall 
of the instrument in all directions. 

2.4.2 Date test started 

The test began on 21 December 1998 

2.4.3 Date test completion 

The test was completed on 21 December 1998. 

2.4.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1* Move the AMSU-A instrument, on the plastic cart, toward the probe to a distance of one 
meter from the wall of the instrument to the point of the probe 

2. Manually rotate the instrument. 

3. With the unit activated in the IN ORBIT mode, measure the magnetic field emissions of 
the AMSU-A instrument. Collect test data of the magnetic field intensity by rotating the 
equipment clockwise and taking measurements at intervals of not less than every 30 
degrees. Record the results and note the level and location on TDS 3 (AE-26151/5D). 

4. Allow the instrument to scan for a 30 minute warm up. 

5. At the point(s) of maximum detection, repeat measurements with the instrument in the 
off position. Note difference in level. If levels exceed previous measurement levels, 
repeat step 2 with the unit deactivated. 

6. Review recorded data. If measurement are below the 1 m illi gauss level at one meter 
from the instrument in all directions, the test is completed. If measurements exceed the 
limit, measure the ambient level and proceed to step 7 or step 8. 
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7. In the event that the ambient level does not meet the requirement and the ambient 
cannot be reduced further because of the facility or area limitations, a minimum of three 
correlatable measurements shall be made in the axis of maximum field intensity but at a 
shorter distance than one meter. The measured levels shall be able to provide an 
approximate field intensity. Ambient magnetic field shall be recorded and shall be part 
of the test data package. 

8. In the event that the measured level exceeds the required level, the measurements shall 
be made to determine the location of the center of the magnetic dipole moment producing 
the out-of-limit condition. A minimum of three correlatable measurements along an axis 
is required to plot the magnetic field. 

9. Record all measured data, indicating level and position of the probe. Note opposing 
magnetic dipole moments, shield leakage, and all other pertinent data. 

10. Repeat measurement within ten inches above and below the mid-height probe placement. 


2.4.5 Test comment 

This test was conducted in accordance to the above test plan, with no exceptions. 

2.4.6 Test results 

The AMSU-A1 instrument meets the requirement without exception. The instrument was measured 
with the unit power “OFF” and in the IN ORBIT mode. Under both conditions, the instrument magnetic 
field level, at three heights, do not exhibit emissions above 0.88 milligauss one meter from the unit. See 
Test Data Sheet 3. 
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Figure 7. Radiated Narrowband Limits for Electric Field Emissions METOP Only 
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Table HI METSAT Special Frequencies 


Frequency 

Receiver/Ampl Sensitivity 

59.458 MHz ±0.5 kHz 

-60 dBm 

60.10 MHz ±0.5 kHz 

-60 dBm 

141.360 MHz ±0.5 kHz 

-60 dBm 

142.9 MHz ±0.5 kHz 

-60 dBm 

282.733 MHz ±0.5 kHz 

-60 dBm 

285.813 MHz ±0.5 kHz 

—60 dBm 

371.921 MHz ±0.5 kHz 

-60 dBm 

375.972 MHz ±0.5 kHz 

-60 dBm 

624.925 MHz ±0.5 kHz 

—60 dBm 

631.730 MHz ±0.5 kHz 

-60 dBm 

743.841 MHz ±0.5 kHz 

-60 dBm 

751.944 MHz ±0.5 kHz 

-60 dBm 

121.5 MHz ±15 kHz* 

-150 dBm 
(Bandwidth 100 Hz) 

243 MHz ±25 kHz * 

-150 dBm 
(Bandwidth 100 Hz) 

401.650 MHz±50 kHz* 

-150 dBm 
(Bandwidth 100 Hz) 

406.05 MHz±50 kHz * 

-150 dBm 
(Bandwidth 100 Hz) 

2010-2040 MHz 

-120 dBm 


* METOP replaces these frequencies with the frequencies in Table IV. 
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Table IV SARR, SARP, and DCS Receiver Channel Guard Limits 


Frequency Range 
(MHz) 

Radiation Limit 
(dBm) 


Notes 

118.00-120.00 

-100 

18.9 

121.5 MHz 

120.00-121.450 

-125 

-6 

121.5 MHz 

121.450-121.485 

-145 

-26 

121.5 MHz 

121.485-121.515 

-150 

-31 

121.5 MHz 

121.515-121.550 

-145 

-26 

121.5 MHz 

121.550-123.000 

-125 

-5.9 

121.5 MHz 

123.000-125.000 

-100 

19.2 

121.5 MHz 

236.000-240.000 

-100 

24.9 

243.0 MHz 

240.000-242.925 

-125 

0 

243.0 MHz 

242.925-242.975 

-145 

-20 

243.0 MHz 

242.975-243.025 

-150 

-25 

243.0 MHz 

243.025-243.075 

-145 

-20 

243.0 MHz 

243.075-246.000 

-125 

0.1 

243.0 MHz 


-100 

25.3 

243.0 MHz 

385.100-401.100 

-100 

29.4 

406.05 MHz 

401.100-405.900 

-125 

4.5 

406.05 MHz 

405.900-406.000 

-145 

-15.5 

406.05 MHz 

406.000-406.100 

-150 

-20.5 

406.05 MHz 

406.100-406.200 

-145 

-15.5 

406.05 MHz 

406.206-411.000 

-125 

4.6 

406.05 MHz 

411.000-425.000 

-100 

29.9 

406.05 MHz 

396.000-401.500 

-125 

4.4 

401.65 MHz 

401.500-401.600 

-145 

-15.6 

401 .65 MHz 

401.600-401.700 

-150 

-20.6 

401 .65 MHz 

401.700-401.800 

-145 

-15.6 

401 .65 MHz 

401 .800-406.000 

-125 

4.5 

401.65 MHz 


* E-field limits have been calculated by METOP and are for reference only. The following formula has 
been applied for translating Power levels to Field strength levels. 

E[ dB\iV / m] = P[dBm] - Gr[dBi] + 20/og(f[Hz]) - 42.7 


where P is the received power, Gr is the gain of the receiving antenna and f is the frequency. Note 
that Gr has arbitrarily been set to 0 dB (isotropic) in calculating the above levels. E-field limits 
would have to be adjusted to reflect actual test antenna characteristics. 
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Figure 8. Ripple and Noise Susceptibility Limit 


2.5 Conducted Susceptibility (CS01/CS02) test (METSAT & METOP) 

2.5.1 Purpose of test 

The test was conducted to demonstrate that the test sample is not susceptible to transformer-coupled 
audio frequency conducted interference levels on the input power leads, to the levels indicated in Figure 
8 . 

2.5.2 Date test started 

The test began on 11 December 1998. 

2.5.3 Date test completion 

The test was completed on 12 December 1998. 

2.5.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1. With the setup shown in Figure 9, apply power to all the test equipment and set the 
power amplifier to ON, and the “Right/Mono Gain” knob to min. (counterclockwise). 
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Figure 9. CS01 Test Setup 

2. Set the function generator to sweep from 30 Hz to 50 kHz, using the following discrete 
frequency ranges with a sweep rate of 90 seconds per range: 

30 -300 Hz 3.0 -30.0 kHz 

300 Hz - 3.0 kHz 30.0 - 150.0 kHz. 

3. Set the scan mode to SINGLE Sweep. 

4. Monitor the output with an oscilloscope and adjust the output level to the indicated 
voltage requirement. 

5. Set the appropriate switches to the OFF position on the breakout box. 

6. Apply power to the power amplifier and adjust the amplifier and generator levels to 
obtain levels on the display that are equal than the levels indicated in Figure 11 (AE- 
26151/5D). 

7. Monitor the test sample for errors and at selected frequencies get a printout of the 
monitored channel's performance data. 

8. Record on TDS 4 the completion of scanning of each function generator's tuning range. 
Record each frequency at which a failure occurs and the interference level threshold for 
failure. 

9. Repeat steps 5 through 8 on the power leads listed in 3.4.4.2.C (AE-26151/5D). 
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Figure 11. Common Mode Noise Test on the +10V Interface Bus 
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2.5.5 Test comment 

This test was conducted in accordance to the test plan, without exception. 

2.5.6 Test results 

The AMSU-A1 instrument meets the requirements of test method CS01/CS02 throughout the frequency 
range of 30 Hz through 150 kHz. Throughout the conducted susceptibility test, the instrument did not 
exhibit any indication of susceptibility. This test was conducted in the differential mode noise test. See 
Test Data Sheet 4 in Section 3. 

2.6 Conduct Susceptibility (CS02) test (METOP) 

2.6.1 Purpose of test 

This test was conducted to demonstrate that the test sample is not susceptible common mode noise of 
300 mV p-p injected on the input power return leads using the test setup indicated in Figures 10 and 11. 
The frequency range of interest covers the range of 100 kHz to 50 MHz. 

2.6.2 Date test started 

The test began on 14 December 1998. 

2.6.3 Date test completion 

The test was completed on 14 December 1998. 

2.6.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1. The instrument shall be connected as shown in Figures 13 or 14 (AE-26151/5D), 

2. Apply power to the test equipment. 

3. Sweep the function generator from 100 kHz to 50 MHz in the frequency ranges indicated 
below: 

100 to 500 kHz 5 to 10 MHz 

500 to 1000 kHz 10 to 20 MHz 

1 to 5 MHz 20 to 50 MHz 

4. Each frequency range shall be swept at a 90 second rate. Perform data collection test in 
accordance with Appendix C (AE-26151/5D). 

5. Monitor the output signals and adjust the level as required. Record the frequency range 
covered and the minimum voltage injected during the test on TDS 5. 

6. Repeat steps 1 through 5 on the other lines listed in 3.4.4.2.C (AE-26151/5D). 
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2.6.5 Test comment 

This test was conducted in accordance to the test plan, without exception. 

2.6.6 Test results 

The AMSU-A1 instrument meets the requirement of test method CS02, common mode test, throughout 
the frequency range of 100 kHz to 50 MHz. No malfunction or reduction of performance was noted 
during the conduct of the test. This test was conducted in the common mode noise test. See Test Data 
Sheet 5 in Section 3. 

2.7 Conduct Susceptibility (CS06) test (METSAT & METOP) 

2.7.1 Purpose of test 

This test was conducted to demonstrate that the test sample is not susceptible to transient spike 

conducted interference on the input power leads, as shown in Figure 12. 

No failures shall occur when the voltage waveform indicated is applied to the input power line, at the 
level and polarity indicated below: 

Bus Spike Level 

+28 V Main Bus 10 V positive, 12 V negative 

+28 V Telemetry Bus 10 V positive, 12 V negative 

+28 V Pulsed Load Bus 8 V positive, 13 V negative 

+10 V Interface Bus 1 V positive, 1 V negative 

2.7.2 Date test started 

The test was started on 22 December 1988. 

2.7.3 Date test completion 

The test was completed on 22 December 1998. 

2.7.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1. Connect the test equipment per Figure 13. 

2. With the AMSU-A1 instrument operating, adjust the transient generator to produce the 
spike of Figure 12 to the level specified in 2.7.1 above. 

3. Apply the spike at a 10 pps rate for 5 minutes to the main power line. 

4. Monitor the test sample for errors. 

5. Reverse the spike polarity and level as indicated in 2.7.1. Repeat steps 3 through 4. 
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6. Record the completion of each test on TDS 6. If failures occur, record the pulse 
amplitude and polarity. 

7. Repeat steps 1 through 6 on the other lines listed in 3.4.4.2.d (AE-26151/5D). 

2*7*5 Test comment 

The test was conducted in accordance to the above test plan, with no exceptions. 

2.7.6 Test results 

The AMSU-A1 instrument meets the requirement of test method CS06 without any exceptions. No 
malfunction or reduction of performance was noted during the entire conduct of this test. The same test 
level satisfies the METSAT and METOP requirements. See Test Data Sheet 6 in Section 3. 



0 10 20 30 40 50 

-E = AS SPECIFIED IN 3.4,9.2 (AE-26151/5D). 
t = 10 MICROSECONDS. 


Figure 12. CS06 Transient Waveform 
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MAIN POWER 
RETURN 


28V 

MAIN POWER 



Figure 13. CS06 Test Setup 


2.8 Radiated Susceptibility (RS03) test 

2.8.1 Purpose of test 

This test was performed to demonstrate that the test sample and associated cables are not susceptible to 
the radiated electric fields shown in Table V. 

2.8.2 Date test started 

The test began on 17 December 1998. 

2.8.3 Date test completion 

The test was completed on 21 December 1998. 

2.8.4 Test procedure 

The test procedure specified that the test be conducted as indicated in the following steps: 

1. Power on all test equipment and allow a 15 minute warm-up time before continuing. 

2. Set the generator level control to REAR ONLY. 

3. Adjust the signal generator for a 160 mV output signal. 

4. Adjust the Electric Field Monitor to read the generated electric field on all three 

orthogonal axes. Since the sensitivity presented on the monitor’s digital display is 1.3 
V/m, minimum, adjust the electric field level to read 2 V/m. 
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5. Adjust the level to that indicated in Table VI (AE-26151/5D) throughout the frequency 
range of 14 kHz to 1 MHz, in the following steps: 

14- 100 kHz 100 -500 kHz 

500 - 1000 kHz. 

6. As the frequency range is being scanned at a 90 sec rate, check the leveling by varying 
the signal drive to the power amplifier. 

7. At 1 MHz, switch the antenna FUNCTION switch to the 1 to 30 MHz range. 

8. Adjust the level control to the power amplifier to the required level in the frequency 
range of 1 MHz to 30 MHz in the following steps: 

1 - 5 MHz 5 - 8 MHz 8 - 12 MHz 12 -20 MHz 20 - 30 MHz. 

9. Monitor the Function Test for each channel by performing data collection test in 
accordance with Appendix C (AE-26151/5B). Record observation on TDS 7 and attach a 
printout of the monitored channels 5 performance data (obtain a baseline before starting 
the frequency scans, and ensure that the level is as low as possible). 

10. Replace the broadband antenna with the biconical antenna. 

11. With the frequency set at 30 MHz, adjust the output of the power amplifier for 2 volts per 
meter. 

12. Operate the test equipment controls during the scan. Monitor the test sample for errors 
while scanning the frequency range between 25 and 200 MHz and recording the data as 
required in Step 9, using the following frequency ranges: 

30- 50 MHz 50 - 100 MHz 100 - 200 MHz. 

13. Repeat step 12 with the antenna in a different polarization. 

14. Connect the test equipment as shown in Figure 18 (AE-26151/5D). Monitor the radiated 
level using the electric field monitor and antennas indicated in 3.4.6 (AE-26151/5D). 

15. Adjust the gain of the amplifier for 2 volts per meter field strength at 200 MHz. Monitor 
the level with the electric field monitor. 

16. If susceptibility occurs, reduce the output power of the amplifier and determine the 
susceptibility threshold. Record all pertinent information on TDS 7. 

17. Connect the log conical (or horn) antenna as shown on in Figure 18 and connect to the 
appropriate amplifier. 

18. Adjust the gain of the amplifier to the level indicated to produce 2 volts per meter from 
200 to 500 MHz (18 GHz for the METOP instrument) or use the calibration procedure of 
step 14. 
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Table V Additional Test Frequencies 
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19. If susceptibility occurs, reduce the output power of the power amplifier and determine 
the susceptibility threshold. Record all pertinent information on TDS 7. 

20. Using the appropriate antenna, repeat susceptibility testing at the specific levels and 
frequencies indicated in Table V, throughout the frequency range of 500 MHz to 1 GHz. 

21. Record the completion of the frequency band and appropriate information in the event of 
a susceptibility indication. 

22. Continue the test with the same setup throughout the frequency range of 500 MHz to 1 
GHz at a 2 volts/meter level. Use the following frequency bands: 

500 - 700 MHz 700 - 1000 MHz 

23. Using the horn antenna and the TWT amplifiers, cover the frequency range of 1 to 18 
GHz. Use frequency range steps that provide a reasonably flat response of the amplifier. 

24. Using the appropriate antenna and amplifier, perforin the special frequency test 
indicated in Table V. 

25. Calibrate the applied field with the two antenna methods. 

26. Supply the indicated frequency at the required level for 90 seconds. At the mid interval 
of the applied time, rotate the antenna to the other polarization. 

27. Record the completion of the frequency test and all appropriate information in the event 
of a susceptibility indication. 

28. Repeat steps 24 through 27 for the other discrete frequencies. 

2.8.5 Test comment 

This test was conducted in accordance to the above test plan, with one exception. The special frequency 
7.8 GHz was modulated with a pulsed 15 MHz PRF, 50% duty cycle, instead of the 35 MHz pulse 
required. 

2.8.6 Test results 

The AMSU-A1 instrument meets the electric field radiated susceptibility requirements of test method 
RS03 and the special frequencies, without exception. No malfunction and/or degradation of performance 
was noted during performance of this test. The special frequency of 7.8 GHz was modulated with a 15 
MHz pulse, which was the maximum frequency obtained by the test instrumentation. This is a 
frequency that if induced into the sensitive channel, could provide a response. Since none was noted, the 
applied level did not cause susceptibility. See Test Data Sheet 7 in Section 3. 
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SECTION 3 

SUPPLEMENTARY INFORMATION 

3. SUPPLEMENTARY INFORMATION 

This section contains Test Data Sheets, Plots, factors, and calculations. 
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AE-26151/5D 
22 Sep 98 

TEST DATA SHEET 1 (Sheet 1 of 4) 
3.4.5: CE01/CE03 Test 


Test Setup Veritied: 


3 4.5.3. 1 Step l: test tquipm 
Item 

=ni luu 

Manufacturer 

Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 

5V5T£>'4 4a/ACV2£V 

2 U- P 

35<~?A 


5/f 2-/47 

4/t~ /?? 


H-P 



CtJtZ- 


rj>2JZaJT P&o&c 


?/£$»- 2-3 

L-i>0 e }S')l 

4k?>/ £ n 

)o/zS/9 < f 

L/^aJ 

JtSBM B 


m/a 

m/a 

At/ A 

4 — ( 

7 srs , n Gg&K c«7 gcs 


w^m 

7*3 - 5<//e> t; 
C/a/ c c Z 

(U/o 

**/& 




- — 




n a cio- Cmiccinn Measurements. 30 Hz to 20 kHz, (DM) — — — r 


Step 

Power Line 

Band 

Required 

Emissions within limits? | 

Comments/ 

Observations 

Yes 

No 

4 

+2BV Main Bus 

Narrow 

See Figures 2 & 3 

/ 


*/*■/ * 

4 

28V Main Bus Rtn 

Narrow 

See Figures 2 & 3 

/ 


2 

7 

+2BV Telemetry Bus 

Narrow 

See Figures 2 & 3 

/ 


3 

7 

28V Telemetry Bus Rtn 

Narrow 

See Figures 2 & 3 

S 


4 

7 

♦28V PLB 

Narrow 

See Figures 2 & 3 

/ 


5" 

7 

28V PLB Rtn 

Narrow 

See Figures 2 & 3 

/ 


c 

7 

•4- 10V Interlace Bus 

Narrow 

See Figures 2 & 3 



7 

7 

10V Interlace Bus Ret 

Narrow 

See Figures 2 & 3 

s 


t> 

7 

Salety Heater 

Narrow 

See Figure 4 

/ 



7 

Safety Heater Return 

Narrow 

See Figure 4 

s 


)£> 


NOTE: Attach all backup data generated during the test (photos, 
or observations, etc.) to this data sheet. 


printouts, plots, test logs, additional comments 
Riqnature/Date 
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Serial No. tBlL. 

.hop Order ±££?_££_0per 
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Quality Control: 
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TEST DATA SHEET 1 (Sheet 3 of 4) 
3.4 j; CE01/CE03 Test 


Test Setup Venfied: 


ll-i i-^X. 


Signature 


3 4 F 3 1 Step 1: Test Equ ipment Log , j-r-rrr; [ Aeroiet Calibration Calibration 

" | Manufacturer j MocW D u a Da.e 

S/,3/ V* l l 



OS PhJ d*£4t on t B< x rt££cJ£- 


K>3??7c*-1 c/y0fC ^ 


3.4.S.3.2: Emission Measurements. 20 kHz to 50 MHz. (DM 


*28V Main Bus 


;,ep Power Line Band Required 

4 +28V Main Bus Narrow See Figures 2 & 3 

4 28V Mam Bus Rtn Narrow Se e Figures 2 & 3 

7 +28V Telemetry Bus Narrow See Figures 2 & 3 

7 28V Telemetry Bus Rtn Narrow See Figures 2 & 3 

7 -*28V PLB Narrow See Figures 2 & 3 

7 28V PLB Rtn Narrow See Figures 2 & 3 

7 * 10V Interlace Bus Narrow See Figures 2 & 3 

7 10V Interface Bus Ret Narrow See Figures 2 & 3 


Emissions within limits? 
Yes 1 No 


Comments/ 

Observations 


P/.GT /£- 


7 +28V PLB 

7 28V PLB Rtn 


7 Safety Heater 


Narrow See Figure 4 


7 Safety Heater Return Narrow See Figure 4 | £* 

NOTE: Attach all backup data generated during the test (photos, pnntouts. plots, test logs, additiona co 
or observations, etc.) to this data sheet. Rinnainre/Pate 

.... A*, 'a a , /- — .... -r Enoineer; \ 


Unit A]?L jjj - d 

Serial No. 

nop Order ^ Oper — 


Engineer: 

Quality Control. £* 


; ^'4 


Customer Representative: 


1 r'ltSl 
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- test DATA SHEET 1 (Sheet 4 of 4) 

3.4.5: CE01/CE03 Test 


Test Setup Verified: 


fT 1 

C.nn'lttirO ^ 


3. 4.5.3. 1 Stepl: Test Equipment Log 


Signature 


Item 


5 p/xj 3^ t & cp 


RF CuX*F*T r**BS 
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C/at 
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jjsv 77^ 
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K'/fi 
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1 o c ^ o* Pmiccirtn Measurements. 20 kHz to 50 MHz, (QM)_ ■ 


Step 

Power Line 

Band 

Required ^ 

* Emissions within limits? 

Comments/ 

Observations 

Yes 

No 

a 

+28V Main Bus 

Narrow 

See Figurejfcj^ i 



fter# 2 <r 

7 

+28V Telemetry Bus 

Narrow 

tiT 

See Figured ? \ 

tk A 1 



2C~ 

7 

+28V PLB 

! 

Narrow ! 

s-pjas'i 

■Ski 
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7 

+ 10V Interface Bus 

Narrow 

. 

See Figured 3 

«"S. / 

5 ^ 

IfIT • 
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NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments 
or observations, etc.) to this data sheet. 


Unit flmSA zJLlJ- 2LL Z2H. 
Serial No. 1°-^ 


Shop Order 3^3-3 Qper £ ?C> 


Sionature/Date 

Engineer. /l££Js^ n* 

Quality Control: ’ 1 * 


Customer Representative: . 
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A--::.: • 

* " S •» -s v. 


Test Setup Verified: . 


TEST DATA SHEET 2 (Shfei 2 of 3) 
3.4.6: RE02 Tesi(Cont) 

Signature ' 


\V" 


3. 4.6.3. 2: Emission Measurements 

Step”! Antenna/Frequency Band 


All except Horn Narrow 

14 kHz to 1 GHz 

All except Horn Broad 

14 kHz to 1 GHz 

Horn. RGA-180 Narrow 

1 to 2 GHz 


Biconical. EMCO 3104 Narrow 
121.5 MHz with Ampl 


6 Log Conical, EMCO 3101 Narrow 
243 MHz. 401.65 MHz. & 

406.05 MHz with Ampl 


Horn, RGA-180 
2010 to 2040 MHz with 
Ampl 


Biconical/Log Conical 
59.458 to 751.944 MHz 


400 to 500 MHz 
2 to 18 GHz 
1217 to 1227 MHz 
1565 to 1614 MHz 
2051.9 to 2055 MHz 
5254.7 to 5255.3 MHz 
5450 to 5825 MHz 


Narrow 


Narrow 

Narrow 

Narrow 

Narrow 

Narrow 

Narrow 

Narrow 


Required 

U 

See Figured 

See Figure^*' 

See Figure^ 



Emissions within limits? Comments 

Observations 

Yes j No | 

tiers /*/, /ot, d 

y /o n* * ** 


No narrow- 
band freq. 
>-150 dBm 

S 

No narrow- 
band freq. 
>-150 dBm 


No narrow- 
band freq. 
>-120 dBm 

✓ 

No narrow- 
band freq. 
> -60 dBm 


-107.1dBm 


Figure 3 

s 

-111.8 dBm 

y 

-111.2 dBm 


-126.7 dBm 


-122.8 dBm 


-80.7 dBm 



Piers, t**,**+S 
tof 


Ptoi* a+od-aei 


fifc+s s/3 &/31 



/frit a* 

/f »//▼/ 

PkSm n*£tra 
n+4 MS' 

rrgj ffr 


NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments 
or observations, etc.) to this data sheet. ' 
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TEST DATA SHEET 2 (Sheet 3 of 3) 
3.4.6: RE02 Tesi(Cont) 



B-8 


66 
















































Report 11411 
26 February 1999 



FREQUENCY [MHz] 






Report 11411 
26 February 1999 


^ Q 




^ 2 
.. < 

M 


UJ 

z 

id m 

0 


< 

(0 □ 

N 


_J 

.. < 

K 


a 

0 o 

$ 



^ £T 
CD 



□ 

z 

D 

(D 

0) 

CL 


O 

CT 

O 

0 

0 

G) 

H 

z 

I 

r-i 

LU 

o 

D 


Z 

H 

UJ 

u 

\ 

cn 

Q 

fl) 

H 

CD 

Z 

□ 

< 

M 

D 


CD 

2 

O 

cu 

h~ 

UJ 

d 

CXI 

LU 


0 

Z 

D 



\ 

HI 

0 


< 

H 

□ 


! 

< 



D 

M 

UJ 

r-n 

U) 

D 

M 

N 

! z 

< 

I 

*r 

! < 

d 

0 


O 

r 


FREQUENCY 






Report 11411 
26 February 1999 



FREQUENCY [MHz] 




Report 11411 
26 February 1999 



FREQUENCY [MHz] 








Report 11411 
26 February 1999 



FREQUENCY 







Report 11411 
26 February 1999 



FREQUENCY 









Report 11411 
26 February 1999 


ROJEl" ELECTRONIC” SYSTEMS^^22^Dec^998^ 

ieldPgrounded-sround plane 


AKS FOUND ABOVE lOdBuV / m 


AK* 

FREO (Hz) 

AMPKdBuV 

1 

16.0E+03 

1 5 

2 

18.3E+03 

13 

2 

25.3E+03 

18 

4 

27 . 7E+03 

13 


30.2E+03 

1 1 

b 

31 .GE+03 

12 

7 

33 . 1 E+03 

1 1 

b 

40 . OE+03 

10 

9 

50.6E+03 

13 

0 

10 . 1E+04 

18 

1 

12.5E+04 

17 

2 

21 . 3E + 04 

18 

•’> 

42.2E+04 

1 1 

4 

1 0 . 4E+G5 

1 1 

5 

1 1 . 1E+05 

17 

o 

1 2 . GE + 05 

o o 

L_ 

7 

62.2E+05 

13 

a 

75.2E+05 

10 

9 

87.9E+05 

1 1 

0 

99.4E+05 

16 


1 ; .2E+06 

22 

n 

1 2 . 4E + 06 

Ts 

n 

13.3E+06 

13 

4 

13.7E+06 

31 

5 

14 .4E+06 

13 

b 

’5.0E+06 

'31 

7 

1 5 . 4E+0& 

14 


1 A . 2E + 06 

25 

q 

1G.8E+06 

15 

0 

i 7 . GE + Ob 

26 

1 

1S.0E+0& 

12 

-> 

1 £ . 8 E + 0 G 

30 

-i 

1A.9E+0S 

25 


21 .2E+06 

13 


22.5E+06 

25 

r, 

23.7E+06 

21 

7 

25. 1E+0G 

1 b 

o 

2b . 3E+06 

14 


13:36 — 

(//UETS^r 

/&/7Z0-Z- £7>f ^ 

S/a//&£- 

/>0 

£>2<gec>0O 
^f£= 2U,/£//^£> 



73 



Report 11411 
26 February 1999 


|«= 

^ S 

IS 

CS3 

V- 

J*cz f 


^ az 

\? ^ 
N 2= 


m co 
•k — i -a 

ru S3 
i_n S3 

mm m 

rv_ s 
S CO 

t 

ik 




I 


74 


START 118.000 MHz STOP 120.000 MHz 

*RB 300 kHz OB 300 kHz ST 10.00 msec 
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START 121.450 00 MHz STOP 121.405 00 MHz 

RB 30.0 Hz OB 30,0 Hz ST 11G.7 sec 
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START 121.405 00 MHz STOP 121.515 00 MHz 

RB 30.0 Hz OB 30.0 Hz ST 100.0 sec 
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START 121.515 00 MHz STOP 121.550 00 MHz 

RB 30.0 Hz UB 30.0 Hz ST 116.7 sec 
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S TART 1E3. 000 fiih STOP 1S5. 000 MHz 

RB 300 kHz UB 300 kHz ST 10.00 msec 
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START 406.100 0 MHz STOP 406.200 0 MHz 

RB 100 Hz UB 100 Hz ST 30.00 sec 
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STfiRT 406. 200 MHz STOP 411.000 MHz 

RB 10.0 kHz UB 10.0 kHz ST 144.0 msec 
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STRRT 396.000 MHz STOP 401.500 MHz 

RB 1.00 kHz UB 1.00 kHz ST 16.50 sec 
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STRRT 401.900 MHz STOP 40G.000 MHz 

R8 3.00 kHz 03 3.00 kHz ST 1.400 sec 
















[^|] 09:06:19 DEC 1G, 1990 ^az.a>) a>z^>t /^ 7 

RL -00,00 dBm ^r^y^rJzcJ MKR #1 FRQ 120.430 MHz 
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RL -80.00 dBm Mt: t4rff*t/ MKR #1 FRQ 121.471 
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START 121.450 00 MHz STOP 121.485 00 MHz 
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START 121.485 00 MHz STOP 121.515 00 MHz 

RB 30.0 Hz 08 30.0 Hz ST 100.0 sec 
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_RL_-B0. 00 dBm yZr-Ac*/ M K R #1 FRQ 121 . 530 01 MHz 
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START 121.515 00 MHz STOP 121'.550 00 MHz 

RB 30.0 Hz UB 30.0 Hz ST 11G.7 sec 
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RL -00.00 dBm -V„/; KWfcr/ MKR #1 FRQ 243.003 19 MHz 
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START 14 . 000 GHz STOP 10.080 GHz 

RB 1.10 MHz OB 3.00 MHz ST 00.00 msec 
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TEST DATA SHEET 3TSheet 1 of 3) 
3.4.7: RE04 Test 


AE- 2615 1/5 D 
22 Sep 9$ 



Test Setup Verified: 


3.4.7.3.1 Step 2: Test Equipment Lo 


Item Manufacturer Model/ 

Part No. 


Calibration Calibration 
Date Due Date 


F m W,&£LL_ Jsoo (Z3oo (q°jo ' y/w/oo 


R300QL/2 7 /?y v/z 7 /?? 


3.47.3.2 Step 3: Magnetic Field Emissions 


Step Direction* Measured Required Mag field within limits? 




0 degrees 


30 degrees 


3 60 degrees -t~c.il 


t{ 90 degrees 


120 degrees 


Q 150 degrees - o , 


7 180 degrees - o, g? 


f 210 degrees - o c l~7 


9 240 degrees - O , 7 


/0 270 degrees - o,5"/ 


n 300 degrees 


1 2 330 degrees 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 


See 3.47.2 



NOTE: Attach a!! backup data generated during the test (photos, printouts, plots, test log, additional 

comments or observations, etc.) to this data sheet. 

* Relative to instrument connector side. 


A PI S (4 - ft J / t*n FTStf J 


Serial No. 


Engineer rfY* 
Quality Control: 


Sionature/Pate 

pJL 

ovW 


Shop Order ^6 Qper O 7? QO_c_o Customer Representative: 


'j/* >m_ 
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TEST DATA SHEET 3 (Sheet 2 of 3) 
3.4.7: RE04 Test (Cont) 


Test Setup Verified: , 


Ihjul. 


Signature 


3.4.7.3.2 Step 9 (10 inches above): Magnetic Field Emissions 
Step Direction* Measured Required Mag fit 


0 degrees 


Measured Required Mag field within limits? 
m G I Yes | No 


See 3.4.7.2 


Comments/ 

Observations 


30 degrees ^ q ^ See 3.4.7.2 


60 degrees 4 0 , /7 See 3.4.7.2 


90 degrees _ o,2o See 3.4.7.2 


120 degrees — See3.4.7.2 


-o.53 


See 3.4.7.2 


7 180 degrees — O, C See3.4.7.2 


^ 210 degrees — o 5-3 See 3.4.7.2 


240 degrees _ q . y ^ See 3.4.7.2 


270 degrees -f- o See 3.4.7.2 


300 degrees 40 , 1 ^ See 3.4.7.2 


330 degrees -f- c > „ /s' See 3.4.7.2 


NOTE: Attach all backup data generated during the test (photos, printouts, plots, test log, additional 

comments or observations, etc.) to this data sheet. 

* Relative to instrument connector side. 



B-10 
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Test Setup Verified: 1 


3.4 .8.3.1 Stepl: Test Equipment Lo 


tu, \kttJ 

Signature 



Manufacturer 


Zzj/icV/c>*3 






TreMrsTer'/?? e>r* 


Model/ 
Part No. 




///> / 


7e.£. 


AJc hfbsJi Mezzos 


Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 

+434 o 

/&-C, - ?£ 

— &c> 

2ooo&4 



+*01} 


/V&&. 

j-soz&i 

OsJ/2. 

0//£ 



3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 30 Hz to 150 kHz 
+28V Main Power Bus 


Frequency 



3o — 300 /¥z 


0,3 SJ/j£ 


Q.3 sj/v£ 


0.2 s*e 


Signal Type Limit Factor* 
or 

Waveform ST I EL I SL 


5/A/fr 


Spec Limit 
Criteria 
(Volts),,^ 


0.3 


0.3 


A3 


£>,3 


Comments/ 

Observations 


Pass 


PAjj 


s 





* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional 
comments or observations, etc.) to this data sheet. 


Unit ^ // r 

Serial No. 

•hop Order npp r <3 2&c>ooo 


Engineer g 

Quality Controtf r^ j^TZ^Pb . 
Customer Representative: 


Sianature/Date 

&rJu^ (PJ <'/ fg 


Ln-i+^l 
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+28V Pulse Load Bus 

Frequency Test 

Range Level 

(Volts) 



Q-d— 

Q^i— 

x o- O d- 

Jc - J5 C_kk?_ Q> V 


£ fjO £ 
5 £ 

s 

5/xg 


28V Pulse Load Bus Return 


Frequency 

Range 

3l-30o9l 
O. S - 

\ c -3o/cl ; 


Test 

Level 

(Volts) 

o. V 
O t l i 1 


IO -US o-KH* °- ^ 


Signal Type 
or 

Waveform 

5 /fJi~ 

S/aJ £ 


Limit Factor* 
ST I EL I 1 


Spec Limit 
Criteria 
(Volts) f ? -n 

Comments/ 

Observations 

\ 

' if /•- 

oj. 

Ns 5 


f/pys 

O. *i 

fiess 

0. i ■ 

Pass 

— — — 





ST = Susceptibility Threshold, EL = Equipment Limit. SL = Specification Limit 
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TEST DATA SHEET 4 (Sheet 3 of 4) 
3.4.8: CS01/CS02 Test (Cont) 
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+28V Analog Telemetry Bus 
Frequency Test 

Range Level 


30 - 3oo//t- 



0.32 


- /STC.A'r/i 0 3^. 



Signal Type 
or 

Waveform 


Limit Factor’ 


Spec Limit 
Criteria 
(Volts)r- -r 


Comments/ 

Observations 



28 V Analog Telemetry Bus Return 

Frequency Test Signal Type Limit Factor* 

Range Level or 

Waveform ST | EL I SL 




C, 3 - 3 '&£-// f 

C. 32 

S/fJ>£r 

— Zo hr?? 

0.32 


30 -/$0/C? i 

o.S4- 

S J 


Spec Limit 
Criteria 
(Volts)r; 




Frequency 

Range 



Signal Type Limit Factor* 
or 


Waveform 


3c - 3 C'OrJ^- 

WBSL 

S/^r 

O. 5 - 3>.o/cyt 

/2. 

S/JJr 

3.0 - 300'/'? 

e. /3 

57 a)c 


c>* (4 



EL SL 





t/ 

C. i 


s' 

o. i 


Comments/ 

Observations 



Comments/ 

Observations 




* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 
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TEST DATA SHEET 4 (Sheet 4 of 4) AE- 

3.4.8: CS01/CS02 Test(Cont) 



* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


B-15 


182 


r i r i 













2615 1/5D 
, Sep 98 


Test Setup Verified: 


’ TEST DATA SHEET 5 (Sheet 1 of 2) 
3.4.8: CS02 Test (CM) 
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3.4.8.3.1 Stepl: Test Equipment Log 


Item 


Lisa/ 




Manufacturer 


//ASA 


A>L TecS 


Model/ 
Part No. 


/V/A 


ZB 


Aerojet 
Inventory No. 


PM 


L~?o?57/ 


Calibration 

Date 


Calibration 
Due Date 


tf/A 


4-Z3- 97 


P/A 


/C7-ZZ-9? 


Q 




TZl?39c? 


C2ppo?4 : 


5-2//- ?7 


2 - 217-93 




PP 


7V7VA 


277*7 


P/A 


P/A 


BMP 


PP 




C2o<?229 


/-/£- 92 




fknc/Apy^-. 6 L 


A/P 


//P3J2PA 




/p-6-9f 


P-C -p>o 


Suhf* £>g 


5 jn waC GlM- ' 


pp 




QlpoteZ^ 


p/-7^?X 






3A8^2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 100 kHz to 50 MHz, CM 


cappy— 
£&- fpy<— 


ip£&J 


A3£o££2 


To2a£ 


4-6/26 


Tfiyz yr 




A/LD O' 


j ,o?\J Main Power Bus Return _ i 


Frequency 

Range 

Test 

Level 

(Volts) 

A —pQ 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 
(Volts) 

Z=J° 

Comments/ 

Observations 

ST 

EL 

SL 

/<Oo- 

— A-£L — 

■34 




/ 

0.3 


Aoo * Z&otMzM. 






0.3 


/ — A'+t/Pz 

.SP 

v2l/>7<2- 




0 . 3 


AT- so MA/z. 

0.32 

S/a/3 




0.3 


J O— 2z> PfPz- 

C.3V 

S iK/Z 



/ 

0.3 


20- 30/HMz 

0,3-5" 

S f?0c- 



/ 

0.3 



* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 


NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional 
comments or observations, etc.) to this data sheet. 


it P6/£d-4l /ME-rsAr 

70S' 


Unit 

Serial No. 


ohop Order /A 3*7 Qper 
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AE-2o:5 . 

:: s.- -• 

TEST DATA SHEEf 5 (Sheet 2 of 2) 

3.4.8: CS02 Test, (CM) (ConO 
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B- 17 
















































































AE-26151/5D 
22 Sep 98 
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TEST DATA SHEET 6 (Sheet 1 of 2) 
3.4.9: CS06 Test 

Test Setup Verified: 

i flANi Slktwc ' (X) 

Signature 


3.4.9.3.1 Step 3: Test Equipment Log 


Item 


Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 



Bllfe 

7V3-5 9/n-O? 

C-NR 





RSHSIB 

1 



Bm 



W3!fWM 




WWSfM 

EKS9BI 

MsM 

SZif^S 

WsmSk 9 

1 

Tek 





1 


^^9 



BEEg 


3.4.9.3.2: Susceptibility to Injected Transients on Power Leads 


+28V Main Power Bus 


Pulse Amplitude 
and Polarity 

Signal Type 
or 

Waveform 

Test 

Level 

Limit Factor* 

Spec Limit 
Criteria 

Comments/ 

Observations 

ST 

EL 

SL 

10V, Positive 

See Figure 9 

■//ok 



m 

•h/pv 


. 12V, Negative 

See Figure 9 

-fl.H S 




~/?V 










+28V Analoq Telem< 

stry Bus 


Pulse Amplitude 
and Polarity 

Signal Type 
or 

Waveform 

Test 

Level 

Limit Factor* 

Spec Limit 
Criteria 

Comments/ 

Observations 

ST 

EL 

SL 

10V, Positive 

See Figure 9 





+-/oV 


12V, Negative 

See Figure 9 

-iz.h v 




-/*V 











* ST - Susceptibility Threshold, EL = Equipment Limit. SL = Specification Limit 


Unit C^_ //^E ~S / f T 

Serial No. / 

,nop Order r>p Pr 0 2 £ & G 


Enoineen ^C^y.^^ / /2/2 2/J? 

Quality Control: . 

0 

Customer Representative: vS? ^ ^ 
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TEST DATA SHEET 6 (Sheet 2 of 2) 
3.4.9: CS06 Test (Cont) 


AE-26I51/5D 
22 Sep 9$ 


+28V Pulse Load Bus 


Pulse Amplitude Signal Type 
and Polarity or 

Waveform 


8V, Positive See Figure 9 


1 3V, Negative See Figure 9 



joy 


ST - Susceptibility Threshold, EL = E^Dipment Limit, SL « Specification Limit 
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TEST DATA SHEET 7 (ShttlfofA) S**fo*/ f * 
3.4.10: RS03 Test 



Test Setup Verified: 



ti-T-i - iS 


ignature 


Item 

Manufacturer 

Model/ 
Part No. 

Aerojet 
Inventory No. 

Calibration 

Date 

Calibration 
Due Date 

- ZLG,? Gt/ir- 

$ /QfjftL Q / tr'A 

H-r 

dZG3°L 3 


•Jjr/jz- 


/9*/4Uy¥£A 

p-p 

7 o o c -y>f 

Q 7 *CO 

"//?/!! 

u AV97 . 

fe.C>7~T-£2S* 

p-p 

jy-peP 

57-707 

A//> 

t°Pf 

1- ZG ~vT/j- 


HCDF 

/)<°c,V 7 S£& 

to//? 

*>/4 

3 “ H G-J/ 7 / h/ 77? 

VtiP/tiro 

K^-CoP 

V 6 - 9 S 7 

rv/fi 


Y-F Qtn TWT4 

VflPifi Aj 

V?CCV 

K 

V7s/ 7 



TvUTfi 

VAP'PfP 


p $ot&7o 

*J/9j c TS' 


Qb/DL 
A. VJ '£*}*>$ 

E~/?tc/c 

°j Podoj 

1Q/3</~C 

*>/* 


Rd>G££> Q V/££ 

7c~njAJ/9 

£c &T7Z C 

PQ) -/? C 

LSOZZS7 

/c /^/9? 

w?? 

Pul s<t <se* 

H-P 

A 

f 

tJt-'/ f* 

WBmm 



OTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional 

comments or observations, etc.) to this data sheet. 


Unit / faErrsAT 


Serial No. 

Jhop Order P’P 3^32- 


Sianatuie/Date 

Engine er 
Q 

Customer Representative: 


sj /Luz 
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TEST DATA SHEET 7 (Sheet! oft) 

3.4.10: RS03 Test (Cont) ' X 
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TEST DATA SHEET 7 (Sheet^of- 
3,4.10: RS03 Test (Coni) 


/ 


^ 2 ^ 


3.4.10.3.3: Susceptibility to Radiated Electric Fields 


Frequency 

Range 

Test 

Level 

V/m 

Signal Type 
or 

Waveform 

Limit Factor* 

Spec Limit 
Criteria 

Comments’' 

Observations 

ST 

EL 

SL 

V/m 

( - % Gvi 

2 

sT / A/ c 



X 

2 

W a r £• 7X* /v% ~ ... 


IBl 





7 

X 

i 

l 

mm 

iLUS. 




2 

j 

! 


2 

S/+J c 



X 

<n 

X 



1 

2 

S/aJc 





1 

/ 2 - /y g** 

2 

StfjC 



x/ 

n 



/y - /& G/f? 

2 

SfKC 



m 

IB 


- / 7 G#r 

2 

StrjC 



v' 

2 

4 

I7-/S G«? 

2- 




/ 

/*? 

X 










/ -2 

_J2 

J / rJ)Z 

■ 


k/ 

2 

mum h 

2~ l; 

n 

S fS°c 



X 

2 

■ ■ 

MjWBBMMi 

V 6/r? 

y 

S/v? 



< 

-7 



V-/C g,/-;. 

2 

s//->c 



E* 




|| 

2 

S /'j F 



B 




a 

S/rj£ 




X 


/f - f L 

a 

Sujc 



✓ 

y 



(L - n ,zHf 

.. i 

S/'j £ 




2 

\ 


(7- / 7 Grtt 

4 , 

s^B 




n 

i/Z^ / /' tji /f/j-T’/T 









7Socz sVAJz. 


1 *£s's7£. 



iX 

3 

. tJznr /\z_ k 







— — ■ — A 



































* ST - Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit 
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